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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a. reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Drawings 



The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: numeral 106 on page 14 line 28. A proposed drawing correction or 
corrected drawings are required in reply to the Office action to avoid abandonment of 
the application. The objection to the drawings will not be held in abeyance. It is 

believed by the examiner that numeral 106 on page 14 line 28 is supposed to be 

i 

numeral 105. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3,5 are rejected under 35 U.S.C. 102(e) as being anticipated by Kim 
[936]. As per claim 1, Kim [936] discloses an apparatus for directing electromagnetic 
energy onto a target in a small area of illumination, the apparatus comprising, in 
combination, a source of electromagnetic radiation (100) a substantially planar light 
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barrier (101-118) interposed between the source (100) and said target (auxiliary layers) 
the light barrier (101-1 18) defining a first electrically conductive surface (102) on the 
side of the barrier (101-1 18) exposed to incident light from the source (100) and further 
defining a second surface (118) on the opposite side of the barrier (101-118), the 
second surface being position adjacent to the target (auxiliary layer), one or more 
apertures (112) through the light barrier, each of the apertures (112) passing from the 
first surface (102) to the second surface (118) and having a width in at least one 
dimension that is smaller than one wavelength of the electromagnetic radiation, and 
means (varying the refractive index between the surfaces) for limiting the extent of the 
electronic excitation induced in the second surface (118) in the vicinity of each of the 
apertures. See Kim [936] abstract, figs.4-5, 8,11-14, columns 1-2, col. 4 lines 10-16, 
50-67, column 5, col. 8 line 14-50, col. 10 lines 15-35, 50-55, col. 12 lines 23-55 and 
col. 18 lines 1-5. 

As per claim 2, Kim [936] discloses means for limiting the extent of the electronic 
excitation induced in the second surface (118) in the vicinity of each of the apertures 
(112) comprises a barrier material (silver film/plate) that is opaque to the transmission of 
the electromagnetic radiation formed in the light barrier (101-1 18) and positioned 
between the first electrically conductive surface (102) and the second surface (118). 
See Kim [936] figs.4-5, 8,11-14, col. 1 lines 10-30, col. 4 lines 60-67 and col. 10 lines 
25-35. 

As per claim 3, Kim [936] discloses the first electrically conductive surface being 
formed by a layer of conductive metal (102) having a thickness greater than the skin 
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depth of the metal (silver) at the frequency of the electromagnetic radiation. See Kim 
[936] figs.4-5, 8,11-14, col. 1 lines 13-30, and col. 4 lines 60-67. 

As per claim 5, Kim [936] discloses a confined conductive area (117) at the 
second surface (118) in the vicinity of each of the apertures (112) whereby surface 
excitations at the second surface (1 1 8) are confined to the vicinity of each of the 
apertures (112). See Kim [936] figs.4-5, 8,11-14, col. 12 lines 24-50. 

Claims 21- are rejected under 35 U.S.C. 102(e) as being anticipated by Kim 
[936]. As per claim 21 , Kim [936] teaches the method of directing electromagnetic 
radiation from a source to a confined area on a target, which comprises, in combination, 
the steps of: interposing a radiation barrier (101-118) between the source (100) and the 
target (auxiliary layers), the radiation barrier (101-118) comprising a substantially planar 
material (silver) that is opaque to the electromagnetic radiation defining a first surface 
(1 02) closest to the source (1 00) and an opposing surface (1 1 8) closest to the target 
(auxiliary layers), the radiation barrier (101-118) having an aperture (112) therethrough 
having a width in at least one dimension which is smaller than one wavelength of the 
electromagnetic radiation, the barrier (101-118) further comprising a layer of electrically 
conductive metal (silver) covering the first surface (102), and activating the source (100) 
to direct the radiation from the source (100) onto the layer of electrically conductive 
metal (silver) to induce surface excitations in the layer of metal, and positioning the 
aperture (112) adjacent to the target (auxiliary layers) such that electromagnetic energy 
passing through the aperture induces surface excitations in the confined conductive 
area to illuminate the target with the small area of illumination. See Kim [936] abstract, 
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figs.4-5, 8,11-14, columns 1-2, col. 4 lines 10-16, 50-67, column 5, col. 8 line 14-50, col. 
10 lines 15-35, 50-55, col. 12 lines 23-55 and col. 18 lines 1-5. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4,6,8,22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim [936]. As per claim 4, Kim [936] teaches all aspects of the claim except for 
specifically stating that the layer of conductive metal extends into the interior sidewalls 
of each of the apertures terminating at the second surface in a limited area in the vicinity 
of each of the apertures. It would have been obvious to have the layer of conductive 
metal extending into the interior side walls of each of the apertures terminating at the 
second surface in a limited area in the vicinity of each of the apertures in order to have 
the transmission of light be dependent upon the diameter of aperture so that one could 
decrease the transmission maxima and width by increasing the thickness of the metal 
as taught in Kim [936]. See Kim [936] col. 1 lines 10-30 and col. 4 lines 60-67. 

Claims 6, is rejected for being dependent on a rejected claim. 

As per claim 8, Kim [936] teaches the electrically conductive (102) surface is 
constructed of a layer of a first metal and wherein the barrier material is different 
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characterized in that conductive surface and the barrier material have substantially 
different resonances. See Kim [936] figs.4-5, 8,11-14, col. 5 lines 20-67, and col. 8 
lines 14-30. However, Kim [936] does not specifically state that barrier material is a 
metal different than that of the first metal. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have the barrier material is 
a metal different than that of the first metal, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. 

Claims 22-23, are rejected for being dependent on rejected claims. 

As per claim 24, Kim [936] teaches all aspects of the claim except for specifically 
stating that the target is an optical data storage medium. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have the target be 
an optical data storage medium in order record transmission of light for different 
dielectric mediums so as to determine which dielectric medium induce the greatest 
number of surface plasmons. 

As per claim 25, Kim [936] teaches all aspects of the claim except for specifically 
stating the target being a sample placed between the objective lens of a microscope 
and the second surface. Kim [936] does however teach that other dielectric materials 
can be placed between the second surface (118) and the first surface (102). See Kim 
[936] col. 5 lines 45-67. Therefore it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to have the target be a sample placed 
between the objective lens of a microscope and the second surface in order to focus the 



Application/Control Number: 09/981 ,280 Page 7 

Art Unit: 2881 

light and aid in analyzing the material by observing the surface plasmons induced in the 
second material by the transmitted light. 

Claims 7,9-13,26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim [936] in view of Thio [298]. As per claim 7, Kim [936] teaches the barrier 
material being a dielectric. See Kim [936] col. 7 lines 60-65, col. 1 lines 35-40, and 60- 
67. However, Kim [936] does not specifically state the dielectric exhibit a bandgap that 
is larger than the frequency of the electromagnetic radiation. Thio [298] does teach the 
bandgap being used to determine the long-wavelength cutoff. See Thio [298] col. 6 
lines 5-30. Therefore, it would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to have the dielectric exhibit a bandgap that is larger 
than the frequency of the electromagnetic radiation in order to optimize the materials 
used as taught in Thio [298]. 

As per claim 9, Kim [936] discloses the first electrically conductive surface being 
formed by a layer of conductive metal (102) having a thickness greater than the skin 
depth of the metal (silver) at the frequency of the electromagnetic radiation. See Kim 
[936] figs.4-5, 8,1 1-14, col. 1 lines 13-30, and col. 4 lines 60-67. 

As per claim 10, Kim [936] teaches all aspects of the claim except for specifically 
stating that the layer of conductive metal extends into the interior sidewalls of each of 
the apertures terminating at the second surface in a limited area in the vicinity of each of 
the apertures. It would have been obvious to have the layer of conductive metal 
extending into the interior side walls of each of the apertures terminating at the second 
surface in a limited area in the vicinity of each of the apertures in order to have the 
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transmission of light be dependent upon the diameter of aperture so that one could 
decrease the transmission maxima and width by increasing the thickness of the metal 
as taught in Kim [936]. See Kim [936] col. 1 lines 10-30 and col. 4 lines 60-67. 

As per claim 1 1 , Kim [936] discloses a confined conductive area (117) at the 
second surface (118) in the vicinity of each of the apertures (112) whereby surface 
excitations at the second surface (1 1 8) are confined to the vicinity of each of the 
apertures (112). See Kim [936] figs.4-5, 8,11-14, col. 12 lines 24-50. 

Claims 12, is rejected for being dependent on a rejected claim. 

As per claim 13, Kim [936] teaches the electrically conductive (102) surface is 
constructed of a layer of a first metal and wherein the barrier material is different 
characterized in that conductive surface and the barrier material have substantially 
different resonances. See Kim [936] figs.4-5, 8,1 1-14, col. 5 lines 20-67, and col. 8 
lines 14-30. However, Kim [936] does not specifically state that barrier material is a 
metal different than that of the first metal. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have the barrier material is 
a metal different than that of the first metal, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. 

As per claim 26, Thio [298] teaches the target being a photoresist, which is 
exposed by the electromagnetic radiation in a lithographic process. See Thio [298] col. 
3 lines 10-30, and col. 9 lines 1-11. 
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Claims 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim [936] in view of Ebbesen [033]. As per claim 14, Kim [936] teaches a device for 
directing small areas of illumination onto a target comprising, in combination, a source 
of electromagnetic radiation (100), a substantially planar light barrier (101-118) 
positioned between the source (100) and the target (auxiliary layers), the light barrier 
(101-118) being opaque to the electromagnetic radiation and defining a first surface 
(102) facing the source (100) and a second surface (118) facing the target (auxiliary 
layer), and further comprised of a layer of metal (silver, gold, 102) to the first surface 
(102), an array of one or more apertures (112) through the light barrier (101-118) each 
of the apertures having a width in at least one direction which is shorter than the 
wavelength of the electromagnetic radiation, and a confined area in the vicinity of each 
of the apertures at the second surface (118). See Kim [936] abstract, figs.4-5, 8,11-14, 
columns 1-2, col. 4 lines 10-16, 50-67, column 5, col. 8 line 14-50, col. 10 lines 15-35, 
50-55, col. 12 lines 23-55 and col. 18 lines 1-5. However, Kim [936] does not 
specifically state that the confined conductive area be electromagnetically coupled to 
the layer of metal at the first surface such that excitations are induced in the confined 
conductive area to produce the small areas of illumination. Ebbesen [033] does teach 
that the confined conductive area be electromagnetically coupled (82) to the layer of 
metal (20) at the first surface such that excitations are induced in the confined 
conductive area to produce the small areas of illumination. See Ebbesen [033] 
abstract, figs. 4-7,9-1 5B, col. 1 lines 10-25, col. 2 lines 45-67, col. 3 lines 1-38, col. 5 
lines 10-35, column 6, col. 7 lines 1-5, 40-67 col. 8 lines 1-15, 40-67, columns 9-10, col. 
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13 lines 45-65, and column 14. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to have the confined 
conductive area be electromagnetically coupled (82) to the layer of metal (20) at the first 
surface such that excitations are induced in the confined conductive area to produce the 
small areas of illumination in order to better collect light and transport it to a 
photodetector as taught in Ebbesen [033]. 

As per claim 15, Kim [936] teaches the light barrier having a thickness on the 
order of 200 nm. See Kim [936] col. 6 lines 1-5 and col. 10 lines 15-20. 

As per claim 16, Kim [936] in view of Ebbesen [033] teach all aspects of the claim 
except for specifically stating the light barrier being selected from a group of dielectric 
materials including germanium, silicon dioxide, silicon nitride, alumina, and chromia. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have the light barrier being selected from a group of dielectric materials 
including germanium, silicon dioxide, silicon nitride, alumina, and chromia, since it has 
been held to be within the general skill of a worker in the art to select a known material 
on the basis of its suitability for the intended use as a matter of obvious design choice. 

As per claim 17, Kim [936] teaches each of the one or more apertures (112) 
having a width in at least one direction that is between 10 nm and the dimension 
defined by the Rayleigh criterion for the frequency of electromagnetic radiation. See 
Kim [936] figs. 12A-13B, and col. 10 lines 25-35. 

As per claim 18, Kim [936] teaches the first electrically conductive surface being 
formed by a layer of conductive metal (102) having a thickness greater than the skin 
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depth of the metal (silver) at the frequency of the electromagnetic radiation. See Kim 
[936] figs.4-5, 8,11-14, col. 1 lines 13-30, and col. 4 lines 60-67. 

As per claim 19, Kim [936] teaches the metal being selected from a group 
consisting of gold, silver, aluminum, beryllium, rhenium, osmium, potassium, rubidium, 
cesium, rhenium oxide, tungsten oxide, and copper. See Kim [936] col. 4 lines 50-67 
and col. 10 lines 25-35. 

As per claim 20, Kim [936] in view of Ebbesen [033] teach all aspects of the claim 
except for specifically stating except for specifically stating that each of the apertures in 
the array being a slit having a long dimension and a shorter width dimension, the 
shorter width dimension being smaller than the wavelength of the radiation. Kim [936] 
does however, teach the apertures in the array having a diameter smaller than the 
wavelength of radiation. In addition, Kim [936] also teaches that the apertures can 
various shapes including rectangular. See Kim [936] col. 1 lines 65-67, col. 2 lines 10- 
35, and col. 5 lines 1-6. Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to have the aperture array be a slit 
having a long dimension and a shorter width dimension, the shorter width dimension 
being smaller than the wavelength of the radiation in order to have transmission be 
proportional to (d/X) A 2 and allow for better control of the intensity of the transmitted light 
as taught in Kim [936]. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Quash whose telephone number is (703)-308- 
6555. The examiner can normally be reached on M-F from 9 a.m. to 5 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee, can be reached on (703)-308-4116. Any inquiry of a general 
nature or relating to the status of this application or proceeding should be directed to the 
receptionist whose telephone number is (703)-308-0956. 



A. Quash 5/14/03 



